Introduction {#sec1-1}
============

Among all malocclusion, Class II malocclusion presents a constant challenge to the orthodontist.\[[@ref1]\] The treatment options for the correction of Class II malocclusion in growing age include early phase of functional appliance with growth modification and later the fixed orthodontic treatment. Unlike removable functional appliances, fixed functional devices have the advantage of not requiring patient compliance, and they can also be used concurrently with brackets.\[[@ref2]\] Fixed functional appliances are considered to be noncompliant Class II correctors; these are herbst, jusper jumper, twin force bite corrector, Forsus, etc. Among all Class II correctors, the Forsus™ has proven to be most comfortable to a patient, right from installation itself. The Forsus corrector, not being as forceful as Herbst, allows gradual overpowering of the patient\'s oral musculature.\[[@ref3][@ref4]\] The Forsus™ fatigue resistance device (FFRD)\* is a three-piece, telescoping system, which incorporates a super-elastic nickel-titanium coil spring. The FRD attaches at the maxillary first molar and on the mandibular archwire, distal to either the canine or first premolar bracket. As the coil is compressed, continuous opposing forces are transmitted to the sites of attachment without the possibility of fatigue, thereby correcting Class II malocclusions. Although previously performed studies have proved the efficiency of Forsus, the protrusion of the mandibular incisor was the most common problem which further limits the skeletal effect of the functional appliance.\[[@ref4][@ref5][@ref6]\] Aslan *et al*.\[[@ref7]\] used a FFRD appliance combined with a miniscrew, it was concluded that the mandibular incisor protruded significantly. The overjet and molar corrections were dentoalveolar and no skeletal improvement was concluded. Recently, Celikoglu *et al*.\[[@ref8]\] successfully treated a case of pubertal phase girl having skeletal Class II malocclusion due to mandibular retrusion using a FFRD appliance with miniplate anchorage inserted on the mandibular symphysis. However, no one can use of miniplate anchorage with FFRD in postpubertal patient has not yet been reported.

In adult patient, the options for Class II corrections include the camouflage or the surgical orthodontics. Previous studies suggested that mandibular growth can extend beyond puberty, and minimal residual growth can only be stimulated with fixed functional appliances.\[[@ref9][@ref10][@ref11]\] The present case report shows the treatment of postpubertal girl with severe skeletal Class II malocclusion with mandibular retrusion using FFRD with miniplate anchorage which resulted in Optimal occlusion and facial profile.

Case Report {#sec1-2}
===========

A 17-year-old female patient presented with the chief complaint of her retrusive lower jaw. Patient past medical and dental history was unremarkable. Extraoral examinations showed convex profile with recessive chin, increased lower anterior facial height with 100% incisor exposure while smiling. Intraoral examination revealed Class II molar and canine relation, crowding in lower arch with an overjet of 6 mm and an overbite of 4 mm \[[Figure 1](#F1){ref-type="fig"}\]. Cephalometric examination \[[Figure 2](#F2){ref-type="fig"} and [Table 1](#T1){ref-type="table"}\] showed a skeletal Class II jaw base relationship with retrognathic mandible (SNA, 76°; SNB, 70°; ANB, 6°), hyperdivergent growth pattern (Go-Gn-Sn-35° and FMA-30°), and proclined lower incisor (IMPA-107). Panoramic radiograph revealed the presence of only lower both third molars and missing upper both third molars. The diagnosis was skeletal Class II with retrusive mandible.

![Pretreatment photographs](JOS-6-147-g001){#F1}

![Pretreatment panoramic radiograph and lateral cephalogram](JOS-6-147-g002){#F2}
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Cephalometric analysis
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Treatment objective {#sec2-1}
-------------------

Correction of convex profile to orthognathic profileCorrection of Class II molar and canine relationshipTo relieve the crowding in lower anterior teethCorrection of overjet and overbiteImprove facial appearance by inhibiting forward vertical growth of the maxilla and stimulating growth of the mandible.

Treatment plan {#sec2-2}
--------------

The first treatment option was bilateral sagittal osteotomy with mandibular advancement after the extraction of the right and left mandibular first premolars for crowding and surgical compensation. The patient was not willing for surgical treatment. Second treatment option was extraction treatment with the extraction of upper first premolar and lower second premolar. In such case correction of crowding and Class II molar canine relationship would be easier but profile of patient will not improve. After deciding the merits of various treatment options, another treatment protocol was designed for this case to harness the optimal balance between facial esthetics and dental corrections. It was planned to advance the mandible using flexible fixed functional appliance, such as the FFRD (FFRD; 3M Unitek, Monrovia, California, USA) with miniplate anchorage to prevent lower anterior proclination.

Treatment progress {#sec2-3}
------------------

The molars were banded, and the remaining teeth were bonded with 0.022° preadjusted edgewise appliance (MBT prescription, American Orthodontics mini master series). A transpalatal arch was placed on the upper first molars to counter the buccal flaring of the molars.

Treatment was started using 0.016" NiTi in both arches, which was followed by 0.018" NiTi 0.019 × 0.025" NiTi. Finally, a 0.019" × 0.025" stainless steel wire was placed as a working arch wire. Leveling and alignment were completed in 5 months. The miniplates (S. K. Surgicals, Pune, India) were placed bilaterally at the symphysis of the mandible under local anesthesia \[[Figure 3](#F3){ref-type="fig"}\]. The miniplates were adjusted to fit the contour of the symphysis and fixed by three bone screws made of titanium (length, 7.0 mm; diameter, 2.0 mm). Three weeks after the surgery, FFRD was adjusted to the miniplates with a 29 mm length of rod chosen as per manufacturer instructions \[[Figure 4](#F4){ref-type="fig"}\]. The FFRD is an inter-arch push spring device. It produces close to 200 g of force when springs are fully compressed.\[[@ref12]\] The patient was observed at 4-week intervals, and activation was performed by crimping stoppers onto the pushrod if needed. Eleven months after the skeletal anchored Forsus worn, Class I molar and canine relation with optimum overbite and overjet was achieved. Settling of the occlusion was carried out on 0.016" stainless steel in the upper and lower arches with settling elastics over 3 months. The total active treatment time was 19 months.

![Surgical placement of miniplates in mandibular symphysis](JOS-6-147-g004){#F3}

![Intraoral photographs with Forsus fatigue resistance device Appliance with miniplate anchorage](JOS-6-147-g005){#F4}

Before debonding, miniplates were removed under local anesthesia. Treatment objectives which were outlined for this patient have been achieved. The posttreatment facial profile of the patient demonstrated noticeable improvement with good facial esthetics, straight facial profile \[Figures [5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}\]. A good Class I molar relationship was achieved along with Class I canine relationship with 1 mm overjet and overbite. A maxillary removable Begg\'s wrap-around retainer with anterior inclined plane to hold the corrected jaw relation was used for 24 h a day for 6 months, along with permanent bonded maxillary and mandibular canine to canine lingual retainer.

![Posttreatment photographs](JOS-6-147-g006){#F5}

![Posttreatment panoramic radiograph and lateral cephalogram](JOS-6-147-g007){#F6}

Discussion {#sec1-3}
==========

FFRD was introduced to correct the Class II skeletal and dental problems in pre- and post-adolescent patients.\[[@ref13]\] It was also used widely in the growing Class II patients where cooperation from the patients remains a challenge. FFRD has given promising outcome as far correction of skeletal and dental components of Class II growing patients was concern. Mandibular retrognathia when treated with fixed functional appliances have more dentoalveolar effects than skeletal effects.\[[@ref14]\] The labial tipping of mandibular incisors limits the amount of skeletal correction and hinders the improvement in the facial profile. In literature, several attempts were performed using miniscrew anchorages to restrain the proclination of mandibular incisors and to improve the skeletal contribution of Class II correction, they were successful to decrease the lower incisor protrusion but unsuccessful for the improvement of skeletal contribution.\[[@ref7][@ref15]\] However, miniplate anchoraged FFRD was to eliminate lower incisor protrusion.\[[@ref16][@ref17]\]

The present case, is a postpubertal girl, with severe skeletal Class II malocclusion due to mandibular retrusion. Mostly, dental changes are encountered for the patient at postpubertal period. In this case report, the dentoalveolar changes were evident in maxilla because of FFRD attachment directly on maxillary molar. Hence, bodily distalization of whole maxillary arch occurs without extrusion of molars in maxilla hence vertical proportions of the face not affected. In mandible, SNB angle showed increase from 70° to 72° which shows skeletal changes in mandible. IMPA changes, in very small amount, from 107° to 109° due to arch length deficiencies in lower arch. All results were confirmed by superimposition of pretreatment and posttreatment cephalogram tracings \[[Figure 7](#F7){ref-type="fig"}\].

![Superimposition of pretreatment, and posttreatment cephalometric tracings (black line: Before treatment and red line: posttreatment)](JOS-6-147-g008){#F7}

Various techniques were used in literature to prevent lower anterior proclination including the use of negative torque lower incisors brackets, sectional arches, and miniscrews.\[[@ref7][@ref15][@ref18]\] Utilization of mini-implant anchorage effectively reduced the unfavorable proclination and intrusion of mandibular incisors but did not produce additional skeletal effects.\[[@ref7][@ref15]\] In the present case report, significant retrusion of the upper lip was observed. This was due to heavy distalizing forces acting on the upper arch in opposite in mandible skeletal changes occurs. It is concluded FFRD with miniplate anchorage in postpubertal girl with severe skeletal Class II malocclusion with mandibular retrusion combined effect was seen that is bodily distalization in maxilla and mandibular advancement. The postretention photograph after 9 months shows stable results \[[Figure 8](#F8){ref-type="fig"}\]. The disadvantages of this technique are two minor surgical operations are needed to insert miniplates and remove miniplates in mandibular symphysis region.

![Postretention photograph after 9 months](JOS-6-147-g009){#F8}

Conclusion {#sec1-4}
==========

Mandibular growth can extend beyond puberty, and this method can serve as an alternate choice of treatment, especially those who refuse orthognathic surgery. Hence, Forsus with miniplate might be useful in both growing and postpubertal patients.
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